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Loudspeaker 

The present invention relates to a loudspeaker, more specifically particularly to 
a so-called planar loudspeaker. 

5 

Conventional loudspeaker solutions are such, in which a cone manufactured 
from stiff cardboard or similar acts as the diaphragm of the loudspeaker 
element. The cone is attached flexibly by its outer edges to the body of the 
loudspeaker, while in the centre of the cone, at the foot of the cone there is a 
10 voice coil, which moves in an magnetic field. Solutions are known, which the 
cone is manufactured from a material other than cardboard. 

A second known solution is disclosed, for example, in US patent publication 
3,509,290, which uses a planar diaphragm attached to the edges of the 

15 loudspeaker enclosure. The manufacturing material of the diaphragm is 

expanded polystyrene. According to the solution, the loudspeaker includes 
several different kinds of baffles, which are use to achieve sounds of difference 
pitches. A drawback is a quite complicated construction, which brings the 
additional drawback of distortion appearing, due to the mutual mixing of the 

20 sounds. 

A loudspeaker solution is known from Finnish patent 94203, which is intended to 
improve the output/efficiency ratio of a loudspeaker and to reduce distortion. In 
the loudspeaker structure, there is a planar diaphragm, which is attached by its 
25 edges to the loudspeaker enclosure. The diaphragm is equipped with a baffle in 
its central area, so that the diaphragm is more resilient, for example, thinner, 
near to the baffle, than in the area farther away. There is still room for 
improvement in the efficiency of the solution and in the formation of distortion. 

30 The present invention is intended to avoid the drawbacks of the solutions 

according to the prior art, and to create a loudspeaker which is more efficient 
than known loudspeakers. 
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The aforementioned and other advantages and benefits of the present invention 
are achieved in the manner stated to be characteristic in the accompanying 
Claims. 

5 

The invention is illustrated in greater detail, with reference to the following 
drawings, in which: 

Figure 1 shows a partial axonometric view of the loudspeaker construction 
1 0 according to the invention; and 

Figure 2 shows an enlargement of the attachment, according to the invention, of 
the diaphragm to the body. 

15 In the figures, the invention is shown only on the basis of certain general 
principles, which are significant in tenns of the present invention. Thus, the 
overall construction of the loudspeaker can be as desired and is not depicted 
here. The essential feature is that the loudspeaker Is a so-called planar 
loudspeaker, the diaphragm of which is thus a planar diaphragm. 

20 

Conventionally, a planar diaphragm is attached rigidly by its edges to the body 
structures. Such an attachment causes a counter-reflex against the body. 
According to the present invention, the attachment is now resilient. A counter- 
reflex does not arise, or arises only to an insignificant degree. In practice, it has 
25 been shown experimentally that, despite the resilient attachment, the diaphragm 
will retain its shape in the attachment area, even though the diaphragm also 
vibrates in the conventional manner. 

Thus, in Figure 1 the diaphragm is marked with the reference number 1 . As can 
30 be seen from the figures, the question is of a planar diaphragm. The diaphragm 
1 is attached by its edges to the body 3 of the loudspeaker, using a strip 2 of a 
resilient suspension substance. The arrows marked with the reference number 4 
are intended to illustrate that the kinetic energy is absorbed by the resilient 
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suspension substance. The edge reflex that appears in the loudspealcer 
structure is, in turn, marl<ed with the reference number 5, while the arrow 
marked with the reference number 6 is intended to show the direction of the 
progression of the wave motion. 

5 

The use of a constmction like that shown thus pennits the cancelling of the 
opposite-phase waves of the edge-reflex to be reduced. As a result, the 
detrimental resonances of the vibrating diaphragm are reduced, thus creating a 
pure sound. Another result of the construction of the invention is that the 
10 amount of energy required to produce the intended vibrations Is smaller than in 
known constructions, thus giving the loudspeaker a higher efficiency than that of 
known constructions. 

Figure 2 shows a cross-section of the edge of one construction according to the 
15 invention. The diaphragm 1 is attached to the body 3 of the loudspeaker by a 

relatively narrow, resilient strip 2. Because the intemriediate piece 2 is resilient, it 
gives way to a limited extent to the movement causing the vibrations in the 
diaphragm. 

20 The diaphragm 1 used in the construction according to the invention is of any 
suitable conventional material. The resilient Intermediate piece 2 Is also of a 
conventional material, in the sense that its resilient properties can derive either 
from the properties of the material itself, or else a structure can be constructed 
for the resilience, in which resilience is created in some other way than by using 

25 the properties of the material itself. In practice, it seems to be entirely 
acceptable to use a resilient material, such as a rubber or plastic-based 
material, such as a cellular plastic, or else the resilience can be achieved by 
using a fabric-like or similar material, which can be either a natural material, or a 
synthetic material. 

30 

Adaptations are possible, which remain within the scope of the protection of the 
basic idea of the invention and the accompanying Claims. 



